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DIILUPWKDWHYHU\SURIHVVLRQDOSUDFWLFHKDVSDUWLFXODUWDVNQHHGHGIRUDFKLHYLQJDVXFFHVVIXO%,0SODWIRUP,EUDKLP
DQG.UDZF]\N7KXV%,0FDQQRZEHVDLGWRHQFRPSDVVDOOSKDVHVRISURMHFWGHYHORSPHQWIURPLQYHVWPHQW
FRQFHSWXDO VWDJH WKURXJK WR DUFKLWHFWXUDO FLYLOVWUXFWXUDO 0HFKDQLFDO  HOHFWULFDO FRVW HYROYHPHQW DQG DQDO\VLV
SURFXUHPHQW WHQGHULQJDQGDZDUGFRQVWUXFWLRQWRFRPSOHWLRQDQGRFFXSDWLRQIDFLOLW\PDLQWHQDQFHDQGRSHUDWLRQ
DQGILQDOO\WKHGHPROLWLRQRIWKHEXLOGLQJZLWKDSRVLWLYHUHVXOWDQWUHWXUQVRQLQYHVWPHQWDWWKHHQGRILWOLYHVSDQ7KLV
LVDYHU\HQRUPRXVDQGFXPEHUVRPHWDVNVWKDWFDQEHUROOHGLQWRDVHULHVRILQWHJUDWHGWDVNVIRUHDV\SURMHFWGHOLYHU\
ZLWK WKHXVHRI%,02IFRXUVH LWFDQEHDUJXHG WKDW WKHVHYDULRXV WDVNPHQWLRQHGDERYHKDYHEHHQ LQLWLDWHGDQG
H[HFXWHGVXFFHVVIXOO\EHIRUHWKHFRPLQJRI%,0EXW%,0LVDEHWWHUFRRUGLQDWHGDQGLQWHJUDWHGPHWKRGZKHUHE\
WLPHPRQH\ GHFLVLRQPDNLQJ DQG SUHFLVH SUHGLFWLRQV RI SURMHFW FKDUDFWHUV DUH RI DGYDQWDJHV DQGEHVLGHVPRUH
SRWHQWLDOVRI%,0DUHVWLOODZDLWLQJ\HWWREHH[SORLWHG$EXEDNDU7KLVLVWKHUHIRUHWKHPRWLYDWLRQDQGQHFHVVLW\
IRU%,0LQWHJUDWLRQLQWRHGXFDWLRQIRUWKHQHZJHQHUDWLRQRI$(&SURIHVVLRQDOV7KXVLQIRUPDWLRQWHFKQRORJ\HUDKDV
QRVSDFHIRUZDLWDQGVHHV\QGURPHWKDWKDYHEHHQKLVWRULFDOFKDUDFWHULVWLFVRIHGXFDWLRQVHFWRU
%XLOGLQJLQIRUPDWLRQPRGHOLQJ%,0LVDPRGHUQEXLOGLQJGHOLYHU\WHFKQRORJ\ZKLFKLVHPEUDFHGE\FRQVWUXFWLRQ
LQGXVWU\JOREDOO\%,0LVGHILQLQJDQGXQGHUVWDQGE\PDQ\GLIIHUHQWO\EXWWKHIDFWVWLOOUHPDLQVLWLVDGLJLWDOPRGHO
IXOORILQIRUPDWLRQIRUWKHSXUSRVHFRQVWUXFWLRQDQGPDQDJHPHQWRIWKHSURMHFWWKURXJKRXWLWOLIHF\FOH$GRSWLQJWKH
GHILQLWLRQRI&,'%%,06WHHULQJ&RPPLWWHHWKDWµ%,0LVDPRGHOOLQJWHFKQRORJ\DQGDVVRFLDWHGVHWRISURFHVVHVWR
SURGXFHFRPPXQLFDWHDQGDQDO\VHVGLJLWDOLQIRUPDWLRQIRUFRQVWUXFWLRQOLIHF\FOH¶6HULHVRIVWXG\KDYHDOVRUHYHDO
WKDW %,0 LV KDYLQJ WKH SRWHQWLDO WR VLJQLILFDQWO\ FKDQJH DQG LPSURYH SHUIRUPDQFH DQG GRFXPHQWDWLRQ LQ WKH
FRQVWUXFWLRQ LQGXVWU\ DQG WKLV ZLOO LQYDULDEO\ UHGXFH LQHIILFLHQFLHV HQKDQFLQJ SURGXFWLYLW\ DQG LQFUHDVLQJ
FROODERUDWLRQDQGFRPPXQLFDWLRQ*RHGHUWDQG0HDGDWLZLWKWKHLQWHQWLRQWKDW%,0ZLOODFKLHYHGHFUHDVHG
SURMHFWFRVWVLQFUHDVHGSURGXFWLYLW\DQGTXDOLW\DQGUHGXFHGSURMHFWGHOLYHU\WLPH$]KDUHWDO'HVSLWHWKH
VXFFHVV IDFWRU SHUFHLYHG RI WKH %,0 DQG WKH HQYLVDJH SRWHQWLDO WKH HPEUDFHPHQW DQG WKH DGRSWLRQ RI WKHVH
RSSRUWXQLWLHVKDVUHPDLQHGORZ%HFHULN*HUEHUHWDO,Q$XVWUDOLDLWZDVLGHQWLILHGWKDWYDULRXVSUREOHPV
IDFLQJ$(&LQGXVWU\FDQEHSXWRXWE\WKHLPSOHPHQWDWLRQRI%,0DVLQGXVWU\RSHUDWLRQDOODQJXDJHWKLVJLYHUDLVHWR
WKHGHYHORSPHQWRIµ1DWLRQDO%,0,QLWLDWLYH%OXHSULQW¶ZKLFKZDVGHYHORSHGE\%XLOGLQJ6PDUWPHDQWWRSURPRWH
WKHHGXFDWLRQDQGDGRSWLRQRI%,0DWKLJKHUHGXFDWLRQOHYHO$OVRWKHEOXHSULQWLVWRIDFLOLWDWH$XVWUDOLDJRYHUQPHQW¶V
DGRSWLRQRIIXOOFROODERUDWLYH%,0IRUDOOJRYHUQPHQWEXLOGLQJSURMHFWVSURFXUHPHQWFRPLQJ\HDU7KLVLVWRXULQJ
VDPHOLQHRI%,0GHYHORSPHQWLQ8.86DQGRWKHUJRYHUQPHQWVLQWKHZRUOGRYHU.ULHQJVDNHWDO%HVLGHV
*XDQG/RQGRQUHYHDOHGWKDWOLPLWHGXQGHUVWDQGLQJRILQGXVWU\QHHGVDQGWHFKQLFDOUHTXLUHPHQWVSRVHDPDMRU
IDFWRU KLQGHULQJ WKH DGYDQFHPHQW DQG DGRSWLRQ RI%,0 UHODWHG WHFKQRORJLHVZLWKLQ WKH$XVWUDOLDQ$(& LQGXVWU\
$NVDPLMD DQG $OL  UHFHQW VWXG\ LGHQWLILHG ³LQDGHTXDWH WUDLQLQJ DQG HGXFDWLRQ´ DV PDMRU KLQGUDQFH WR WKH
DGRSWLRQ%,0LQWKH$XVWUDOLDQ$(&LQGXVWU\ZKLFKLVFRQVLVWHQWZLWKWKDWEHLQJIDFHGJOREDOO\7KHVHDUHFKDOOHQJHV
WKDW%,0DVDQHPHUJLQJ WHFKQRORJLFDOSURFHVV LVIDFLQJLQ$XVWUDOLDDQG WKLV ODUJHO\GXH WR LQDGHTXDWHHGXFDWLRQ
IRXQGDWLRQ%,0
7KH1DWXUHRI6\VWHPLF&KDQJH
7KHUHKDVEHHQPXFK\DUQLQJIRUQHHGIRUV\VWHPLFFKDQJHLQHGXFDWLRQE\WKHSURPLQHQWHGXFDWRUVDFURVV WKH
JOREHWKHOLNHRI%R\HU*RRGODG0LOOHU6KDQNHU%DQDWK\DQGDPDQ\RWKHUV7KLV
\DUQLQJFDOOVIRUWKHH[SODQDWLRQRIWKHLPSRUWDQFHDQGPHDQLQJRIV\VWHPLFFKDQJHDQGWKHQHHGIRULWLQWKHHGXFDWLRQ
VHFWRURIWRGD\)RUEHWWHUXQGHUVWDQGLQJRIWKLVSKHQRPHQRQWKHQHHGHGFKDQJHVFDQEHYLHZHGLQWZRGLIIHUHQW
ZD\V 3LHFHPHDO FKDQJH WKLV LV DOVR FDOOHG WLQNHULQJ DQG LW HQWDLOV WKHPRGLILFDWLRQ RI SDUWV RI ZKROH ZKLFK LV
DGMXVWPHQWWRDSRUWLRQRIDV\VWHP
6\VWHPLFFKDQJHV WKLV LVRIWHQUHIHUUHG WRDVSDUDGLJPVKLIW+HUH WKHFKDQJHVDIIHFWDOOSDUWVRIZKROH LW LVD
FRPSOHWHDQGFRPSUHVVLYHDGMXVWPHQWWRDOOSDUWVRIWKHV\VWHP5HLJHOXWKDQG*DUILQNOH,QWKLVDJHRIGLJLWDO
DQGWHFKQRORJLFDODGYDQFHPHQW WKHVHFRQGFKDQJHZKLFKLVFRPSUHKHQVLYHDQGWRWDODGMXVWPHQWRIWKHHGXFDWLRQ
VHFWRULVRISDUDPRXQWLPSRUWDQFHWKRXJKWKLVLVLQGHHGDUDGLFDOFDOOEXWWKHHGXFDWLRQV\VWHPRIWRGD\FDOOVIRU
SDUDGLJPVKLIWWDNLQJLQFRJQL]DQFHWKHG\QDPLFGLJLWDOWHFKQRORJLFDOZRUOGRIWRGD\5HLJHOXWKDQG*DUILQNOH
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2.1 Needs for Systemic Change in Education 
%DVHGRQ WKHDUJXPHQWVSXW IRUZDUG%HOO 7RIIOHUHWDO5HLFK DQGPDQ\RWKHUV WKDW WKH
FKDQJHVRIKXPDQVRFLHW\KDYHXQGHUJRQHPDVVLYHFKDQJHVIURPDJUDULDQDJHWRLQGXVWULDODJHEXWIRULQIRUPDWLRQ
WHFKQRORJLFDODJHPXFKLVVWLOOH[SHFWHG:D\VRIGRLQJWKLQJVVLQFHDJHVKDYHEHHQG\QDPLFIURPRQHFLYLOL]DWLRQWR
DQRWKHU DQG WKLV LV HYLGHQW LQ VRFLHWDO WUDQVIRUPDWLRQV UHFRUGHG)RU LQVWDQFH WKH VRFLHW\¶V FKDQJHV DV D UHVXOW RI
FKDQJHVIURPDJUDULDQDJHWRLQGXVWULDODJHZDVPDVVLYHZKHUHDVWKHFKDQJHWKDWLVEHHQZLWQHVVQRZDVDUHVXOWRI
QHZLQIRUPDWLRQWHFKQRORJ\GLJLWDODJHLVUDWKHUSLHFHPHDODQG\HWWREHFRPSUHKHQVLYHO\FRPSOHWH5HLFK
%HOO7RIIOHUHWDO 7RIIOHUHWDO IXUWKHUQRWHG WKDWKXPDQFLYLOL]DWLRQDUHGLYLGHGLQWRWKUHH
ZDYHVDQGHDFKZDYHZLWKLWVRZQVRFLHWDOVXSHULGHRORJ\RU]HLWJHLVWZKLFKH[SODLQVUHDOLW\DQGMXVWLILFDWLRQIRULWV
RZQH[LVWHQFH
• )LUVW:DYHFRPHVZLWKWKHDJULFXOWXUDOUHYROXWLRQ
• 6HFRQGZDYHFRPHVZLWKWKHLQGXVWULDOUHYROXWLRQ
• 7KLUGZDYHFRPHVZLWKWKHLQIRUPDWLRQWHFKQRORJ\
(DFKRIWKHVHFLYLOL]DWLRQSKDVHVFRPHDORQJZLWKWKHLULGHRORJLFDOLPSDFWVRQDOOWKHVSKHUHVZKLFKPDNHXSD
FLYLOL]DWLRQSKDVHVXFKDV7HFKQRORJ\$GYDQFHPHQW6RFLDO3DWWHUQV,QIRUPDWLRQ7UDQVSRUWDWLRQ3DWWHUQVDQG3RZHU
3DWWHUQV7KHPDMRUSDUDGLJPVKLIW LQVRFLHW\¶VFLYLOL]DWLRQIRUHGXFDWLRQV\VWHPIURPWKHILUVWZDYHWRWKHVHFRQG
ZDYHZDVDFRPSUHKHQVLYHFKDQJHLQVZHHSLQJZD\VZKHUHDVWKHFKDQJHVIURPWKHVHFRQGWRWKLUGZDYHVWKDWLV
EHIRUHRXUQRVHVLVSLHFHPHDOZKLFKPDNHRXUHGXFDWLRQV\VWHPRIWRGD\REVROHWH5HLJHOXWKDQG*DUILQNOH
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




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
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


)LJ7KHWKUHH3KDVHVRI+XPDQ&LYLOL]DWLRQ

2.2 A Continuum of Systemic Change  
³$&RQWLQXXPRI6\VWHPLF&KDQJH´ LV DQ HGXFDWLRQ WKHRU\ WKDW YLHZSDUDGLJP VKLIW LQ OLQHDU DQGGLVWLQFW VL[
GHYHORSPHQWDOVWDJHVDQGVL[NH\HOHPHQWVRIFKDQJH$QGHUVRQ7KLVFKDQJHVUHVSHFWWKHVKLIWIURPWUDGLWLRQDO
HGXFDWLRQDOV\VWHPWRRQH WKDWHPSKDVL]HV LQWHUFRQQHFWHGQHVVDFWLYH OHDUQLQJVKDUHGGHFLVLRQPDNLQJDQGKLJKHU
)LUVW:DYH
&RPHZLWKDJULFXOWXUDOUHYROXWLRQ
6HFRQG:DYH
&RPHZLWK,QGXVWULDOUHYROXWLRQ
7KLUG:DYH
&RPHZLWK,QIRUPDWLRQUHYROXWLRQ
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OHYHOVRIDFKLHYHPHQWIRUDOOVWXGHQWV7KHVHHOHPHQWVDUHLPSRUWDQWWRHGXFDWLRQV\VWHPPRQLWRULQJWKHPFDQKHOSLQ
WKHXQGHUVWDQGLQJRIDQHGXFDWLRQV\VWHP
VSURJUHVV
Stages of Systemic Change 
• Maintenance of the Old SystemHGXFDWRUVDUHFRQVHUYDWLYHZLWKWKHLQKHULWHGV\VWHPWKXVUHOXFWDQWWRLPELEH
QHZWHFKQRORJ\
• AwarenessVWDNHKROGHUVDUHEHFRPLQJWKDWFXUUHQWV\VWHPFDQQRWVXSSRUWQHZLGHDOV
• Exploration(GXFDWRUVDQGSROLF\PDNHUVVWXG\DQGYLVLWSODFHVWKDWDUHWU\LQJQHZDSSURDFKHV7KH\WU\QHZ
ZD\VRIWHDFKLQJDQGPDQDJLQJJHQHUDOO\LQORZULVNVLWXDWLRQV
• Transition7KHVFDOHVWLSWRZDUGWKHQHZV\VWHPDFULWLFDOQXPEHURIRSLQLRQOHDGHUVDQGJURXSVFRPPLW
WKHPVHOYHVWRWKHQHZV\VWHPDQGWDNHPRUHULVNVWRPDNHFKDQJHVLQFUXFLDOSODFHV
• Emergence of New Infrastructure6RPHHOHPHQWVRIWKHV\VWHPDUHRSHUDWHGLQNHHSLQJZLWKWKHGHVLUHGQHZ
V\VWHP7KHVHQHZZD\VDUHJHQHUDOO\DFFHSWHG
• Predominance of the New System7KHPRUHSRZHUIXOHOHPHQWVRIWKHV\VWHPRSHUDWHDVGHILQHGE\WKHQHZ
V\VWHP.H\OHDGHUVEHJLQHQYLVLRQHYHQEHWWHUV\VWHPV
1HHGVIRU%,0$GRSWLRQLQ&RQVWUXFWLRQ,QGXVWU\
%,0SURMHFWGHOLYHU\SURFHVVKDVEHHQDURXQGIRUTXLWHDZKLOHEXWWKHTXHVWLRQRIZKDWLVWKHEHVWPHWKRGRILW
DGRSWLRQLV\HWWREHDQVZHUHG,QDQHIIRUWWRSURYLGHDQVZHU&RDWHVHWDODWWHPSWHGWRKDYHDORRNDWWKHNH\
SHUIRUPDQFH LQGLFDWRUV .3,V RI%,0 LPSOHPHQWDWLRQ SURFHVV WKURXJK D MRLQW H[HUFLVH EHWZHHQRI8QLYHUVLW\ RI
6DOIRUGDQG-RKQ0F&DOO$UFKLWHFWVWKURXJKDSURFHVVFDOOHG.QRZOHGJH7UDQVIHU3DUWQHUVKLS.73)RUWKLVH[HUFLVH
WKHUHDUHWZRSHUIRUPDQFHLQGLFDWRUVKRZZHOOWKHDGRSWLRQRIWKH%,0FRQFHSWDQGKRZEHQHILFLDOWKHDGRSWLRQRI
%,0WRSUDFWLFHV $OVR$UD\LFLHWDO DUJXHG WKDW WKHRYHUDOO%,0LPSOHPHQWDWLRQDSSURDFKXVHVDVRFLR
WHFKQLFDOYLHZLQVXFKWKDWLWGRHVQRWRQO\FRQVLGHUWKHLPSOHPHQWDWLRQRIWHFKQRORJ\EXWDOVRFRQVLGHUVWKHVRFLR
FXOWXUDOHQYLURQPHQWWKDWSURYLGHVWKHFRQWH[WIRULWVLPSOHPHQWDWLRQ$]KDUHWDOH[SORUDWRU\VWXG\FRQILUP
WKDW%,0IDFLOLWDWHV FRPSOH[SURFHVVHVRI VXVWDLQDEOHGHVLJQ VXFK DVGD\OLJKWLQJ DQG VRODU DFFHVV LW DOVR HQDEOHV
DXWRPDWHGPDWHULDOWDNHRIIFRVWHVWLPDWLRQDQGFRQVWUXFWLRQVFKHGXOHVDOOWKHVHIURPDVLQJOHLQWHJUDWHGEXLOGLQJ
PRGHO(OOLVQRWHGWKDWVWDNHKROGHULQWKHEXLOGLQJLQGXVWU\ZLWKYLUWXDOGLJLWDOHQYLURQPHQWFDQQRZHYDOXDWH
WKHGHVLJQFRQVWUXFWLRQDQGPDQDJHPHQWRISURMHFWEHIRUHWKHDFWXDOSURMHFWLPSOHPHQWDWLRQ,QIOXHQFHRI%,0RQWKH
FRQVWUXFWLRQLQGXVWU\DUHJHWWLQJPRUHG\QDPLFDWWKLVDJHRIWHFKQRORJLFDOGULYHQVRFLHW\
3.1 Educational Response to BIM 
7UDGLWLRQDOO\DFDGHPLFLQVWLWXWLRQVDUHIRXQGWREHVORZWRDGRSWFKDQJHVHVSHFLDOO\LILWSUHVVXUHGE\DFRQWLQXRXV
IOX[RIQHZWHFKQRORJLHV,QWKHXQLYHUVLW\FXUULFXODUFKDQJHVWDNHORQJHUWLPHZKLFKVHUYHDVDQLPSHGLPHQWWREXLOG
HQYLURQPHQWDFDGHPLFGLVFLSOLQHVWRPDWFKWKHVSHHGDWZKLFKWKHFRQVWUXFWLRQLQGXVWU\LVDGYDQFLQJLQWKLVDUHQDLQ
DGGLWLRQWKHUHWHQGWREHUHOXFWDQFHLQWKHDGRSWLRQRIGLJLWDODQGFRPSXWDWLRQDODSSURDFKHG6KDUDJ(OGLQDQG1
+HIXUWKHUQRWHGWKDWDFDGHPLFH[HUFLVHVWHQGWRFKDOOHQJHWKHWHFKQRORJ\ZLWKQHZQHHGVDSSOLFDWLRQVDQG
SRVVLELOLWLHV7KLVWHQGWRGHOLPLWVIXOOLQWHJUDWLRQRILQIRUPDWLRQWHFKQRORJLHVLQWRFXUULFXODUZKLFKLVDSUREOHPVWKDW
DIIHFWVERWKWKHSUDFWLFHVDQGWKHDFDGHPLFFRXUVLQJWKHPWRPLVVRSSRUWXQLWLHVIRUGHYHORSLQJWKHLQGXVWU\DVDZKROH
$OVRLWLVZRUWKQRWLQJWKDWWKHQHHGIRU%,0H[SHUWVWRILOOWKHPDUNHWJDSVPDNHLWPRUHGDULQJIRUSURIHVVLRQDOVDQG
%,0VRIWZDUHYHQGRUVWRSURYLGHWKHEDVLFHGXFDWLRQIRUVWXGHQWVWRMRLQWKHLQGXVWU\%XWWKHUHLVQHHGIRUFDXWLRQDV
WKLVPD\UHQGHU%,0HGXFDWLRQWREHGHOHJDWHGWRSDUWWLPHRUJUDGXDWHOHYHOVFRXUVHDQGWKLVZLOOLQYDULDEO\UHGXFH
%,0WRYRFDWLRQDOWUDLQLQJDQGOLPLWVLWVDFFHVVWRGHYHORSPHQWDVDWKHRUHWLFDODQGDFDGHPLFSXUVXLW.RODUHYLFDQG
0DONDZL0DFGRQDOGQRWHGWKDW%,0LVDQHZWHFKQRORJ\WKDWLVVWLOOVWUXJJOLQJWREHLQWHJUDWHWRWKH
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DFDGHPLFDQGZKHUHWKLVVHHPWRKDYHKDSSHQHGVWXGHQWVDUHVWLOOEHHQHGXFDWHGLQWKHLUVHSDUDWHGHSDUWPHQWVZLWK
OLWWOHRUQRLQWHJUDWLRQRUFROODERUDWLRQVDPRQJWKHGLVFLSOLQH%,0LVDQDOOHQFRPSDVVLQJEXLOGLQJGHOLYHU\SURFHVV
VR LW HGXFDWLRQVKRXOG IROORZVXLWE\EHHQFROODERUDWLYHO\ WDXJKWDPRQJDOO$(&DFDGHPLFGHSDUWPHQWVRIKLJKHU
HGXFDWLRQ:RUOGZLGHWKHFRQVWUXFWLRQLQGXVWU\LVVWLUULQJWRZDUGVPRUHFROODERUDWLYHZRUNLQJSUDFWLFHVDPRQJWKH
EXLOGLQJWHDPIDPLO\ZLWKWKHDLGRI%,0WRROVDQGSURFHVVEXWFRQYHUVHO\ WHUWLDU\DQGSURIHVVLRQDOHGXFDWLRQLV
ODJJLQJEHKLQGDQGMXVWDVLQGXVWU\KDVXQGHUJRQHDSDUDGLJPVKLIWIURPLWVROGFRPEDWLYHFXOWXUHWRRQHRILQWHJUDWLRQ
DQGLQIRUPDWLRQVKDULQJVRDOVRPXVWDFDGHPLD0DFGRQDOG
3.2 Challenges to BIM adoption. 
$VWDQGDUGLVDPHDVXUHGRITXDOLW\DQGLWJXLGHVWKHOHYHORIDFFHSWDQFHRIDSURGXFW%,0LVVWLOODSURGXFWZLWKRXW
VWDQGDUGVZKLFKDOORZDUUD\RI%,0VRIWZDUHSURGXFWVWKDWODFNWKHDELOLW\WRSURGXFHLQWHURSHUDEOHILOHVODFNRIVWULFW
%,0 LPSOHPHQWDWLRQ VWDQGDUGV DQG UXOHV IRU FHUWDLQ SURMHFW SDUWLFLSDQWV FRQWUDFW REOLJDWLRQV DQG XQLILHG
GRFXPHQWDWLRQWREHDGRSWHGIRU%,0RSHUDWLRQV'DULXVHWDO7KLVSUREOHPLQWXUQDIIHFWWKHFROODERUDWLYH
ZRUNLQJWRJHWKHURISURIHVVLRQDOVDVWKH\XVHGLIIHUHQWVRIWZDUH*UD\HWDO'DULXVHWDOIXUWKHUQRWHG
WKDWWKHIHDUVRIWRRORZVXFFHVVRUELJIDLOXUHKLJKLQLWLDOLQYHVWPHQWFRVWVWLPHWROHDUQWKHXVHRIQHZVRIWZDUHDQG
FRQVHUYDWLYHDSSURDFKDPRQJVHQLRUSURIHVVLRQDOVDUH LPSHGDQFHWR%,0DGRSWLRQV 6RPHRI WKHVHDUH WKHPDMRU
FKDOOHQJHVWKDWDUHLPSHGLQJ%,0DGRSWLRQVXFKDVODFNRIVWDQGDUGL]DWLRQRI%,0SUDFWLFH,QWHURSHUDELOLW\DPRQJ
GLVFLSOLQHV /DFN DGHTXDWH NQRZOHGJH FRQVHUYDWLYH DSSURDFK RI SURIHVVLRQDOV WKH IHDUV RI ORZ VXFFHVV DQG ELJ
IDLOXUHVKLJKLQLWLDOLQYHVWPHQWFRVWDQGODFNRIRUJDQL]DWLRQDODQGSURIHVVLRQDOTXDOLILFDWLRQDOLJQPHQW
$QDO\VLVDQG'LVFXVVLRQ
7KHSDSHUFULWLFDOO\H[DPLQHVWKHFRQFHSWRIV\VWHPLFFKDQJHLQHGXFDWLRQDQGUHDVRQVZK\LWLVQHHGHGLQHGXFDWLRQ
WRGD\:KDWRIQRWH LV WKHSDUDGLJPVKLIWV LQVRFLHW\DQG WKHUHODWLRQVKLSEHWZHHQVRFLHW\DQGHGXFDWLRQDOVR WKH
LQIRUPDWLRQDJHHGXFDWLRQDOV\VWHPQHHGWREHEDVHGRQFKDQJHVLQWKHZRUNSODFHDQGVRFLHW\VWUXFWXUH5HLJHOXWK
5HLJHOXWKDQG*DUILQNOH%XLOGLQJ,QIRUPDWLRQ0RGHOOLQJ%,0KDVEHFRPHWKHLQWHUQDWLRQDOEHQFKPDUN
IRU HIILFLHQF\ LQ$UFKLWHFWXUDO (QJLQHHULQJ DQG&RQVWUXFWLRQ $(& DQG KRVW RI RWKHU EXLOGLQJ VHUYLFHV5HFHQW
VWXGLHV KDYH UHYHDOHG WKDW FRQVWUXFWLRQ LQGXVWU\ LV YLWDO WR WKH HFRQRPLF JURZWK RI PRVW GHYHORSHG FRXQWULHV
0DFGRQDOG,WLVDOVRQRWHGWKDWWKHPD[LPXPXWLOL]DWLRQRI%,0EHQHILWVFDQQRWEHIXOO\HDUQHVWEHFDXVHRI
ODFNRIDGHTXDWHPDQSRZHULQWKHVHFWRU7KHHGXFDWLRQVHFWRUHVSHFLDOO\WKHKLJKHUHGXFDWLRQLVVWLOOODFNLQJEHKLQG
LQEDODQFLQJWKHLPEDODQFHRIWKHLQGXVWULDOQHHGVLQWHUPVRIPDQSRZHUWRWKHFXUUHQWWXUQRXW0DFGRQDOG
7DNLQJFOXHIURPKDSSLQHVVLQ8.86$XVWUDOLDDQGKRVWRIRWKHUVZKHUH%,0HGXFDWLRQLVJURZLQJLQWHJUDWLRQ
RI %,0 LQWR KLJKHU HGXFDWLRQ XQGHU FROODERUDWLYH VHWWLQJ DPRQJ DOO WKH EXLOGLQJ LQGXVWU\ GLVFLSOLQHVZLOO HQDEOH
PD[LPXP%,0EHQHILWVWREHDFKLHYHGDWDOOOHYHOV
4.1 The Open-ended Interview. 
7KH LQWHUYLHZZHUH FRQGXFWHG WKURXJK LQGHSWK LQWHUYLHZ RI SUDFWLWLRQHUV LQ WKH FRQVWUXFWLRQ LQGXVWU\ ZKLFK
FRPSULVHVRI$UFKLWHFWV4XDQWLW\6XUYH\RUV(QJLQHHUV&RQWUDFWRUV3URMHFW0DQDJHUVDQGJRYHUQPHQWDJHQFLHV
7KHUHVHDUFKHULQWHUYLHZHGILIWHHQSUDFWLFLQJSURIHVVLRQDOVDFURVVWKHVSHFLDOL]DWLRQVLQWKHFRQVWUXFWLRQLQGXVWU\RI
ZKLFKRIWKHPDUHERWKLQDFDGHPLFVDQGSUDFWLFHZKLOHDUHFRQVWUXFWLRQLQGXVWU\FRQWUDFWRUVDQGDUH
SUDFWLWLRQHUV7KHSURIHVVLRQDOSUDFWLFLQJDFDGHPLDJURXSVHUYHDVEULGJHWKDWOLQNVWKHWZRVHFWRUVRIWKHLQGXVWU\
7KHLQWHUYLHZLVDQRSHQHQGHGVHPLVWUXFWXUHGLQWHUYLHZZKLFKZDVVWUXFWXUHGLQWKUHHVHFWLRQ7KHVHFWLRQRQHLVWR
QRWH WKHDFDGHPLFEDFNJURXQGRI WKHUHVSRQGHQWDQG\HDURIJUDGXDWLRQZKLOHVHFRQGVHFWLRQ LV WRDSSUHFLDWH WKH
UHVSRQGHQW¶V%,0DZDUHQHVVOHYHODQGKRZWKH\DFTXLUHG%,0NQRZOHGJH7KHWKLUGVHFWLRQWRXFKHGRQLQIOXHQFHRI
%,0RQFRQVWUXFWLRQSKDVHVZKLFKLQFOXGHVGHVLJQSKDVHFRQVWUXFWLRQSKDVHSURMHFWPDQDJHPHQWFROODERUDWLRQLQ
WKHLQGXVWU\LPSHGLPHQWWR%,0DGRSWLRQDQGWKHSRVVLEOHZD\IRUZDUGLWWKDWLVGHVLJQDQGLQIOXHQFHRIHGXFDWLRQ
7KHUHIURPWKHLQWHUYLHZWKHPDWLFFRQWHQWDQDO\VLVZDVDGRSWHGIRUWKHDQDO\VLVRIWKHLQWHUYLHZDQGWKHIROORZIDFWV
EDVHGRQWKHIRXUWKHPHVJHQHUDWHGIURPWKHLQWHUYLHZZHUHGLVFXVVHG
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 4.2 BIM awareness level 
7KHUHVSRQGHQWVDFURVVVSHFLDOL]DWLRQPDGHWKHREVHUYDWLRQVWKDWWKH\DFTXLUHG%,0NQRZOHGJHIURP%,0VRFLDO
HGXFDWLRQWKDWLVZRUNVKRSVRUJDQL]HE\WKH%,0VRIWZDUHYHQGRUVRWKHUVIURPDFDGHPLFEDFNJURXQGDFTXLUHGWKHLU
NQRZOHGJHIURPDFDGHPLFVHPLQDUVDQGFRQIHUHQFHVDQGDOVRIURPUHDGLQJRI%,0UHODWHGDUWLFOH0RVWSUDFWLFLQJ
ILUPVWKDWFDQDIIRUGWKHFRVWRIWUDLQLQJFRQIHVVHGWKDWWKH\DUHEHLQJSXVKHGWRJRIRU%,0WUDLQLQJRQFOLHQWGHPDQGV
VRWKDWWKH\FDQEHFRPPLVVLRQIRUSURMHFWVWREHH[HFXWHGZLWK%,0
4.3 BIM and construction phases 
7KHUHVSRQGHQWVDSSUHFLDWHWKHWKUHHPDLQSURMHFWSKDVHVZKLFKDUHGHVLJQFRQVWUXFWLRQDQGPDQDJHPHQWSKDVHV
DQGWKH\KLJKOLJKWVVRPHRIWKHLQIOXHQFHVWKDWPD\UHVXOWIURP%,0DGRSWLRQDQGWKHSUHVHQWLPSHGLPHQWVWKDWDUH
GHOLPLWLQJLWVIXOODGRSWLRQLQ0DOD\VLD

• Design Phase:,WLVEHOLHYHWKDWWKHUHDUHODUJHRSSRUWXQLWLHVIRUGHVLJQLQQRYDWLRQDQGFUHDWLYLW\EXWLQ0DOD\VLD
QRWDOOWKHFRQVXOWDQFLHVDUHZLOOLQJWRXVH%,0EHFDXVHRIODFNNQRZOHGJHDQGDZDUHQHVV6RPHIHZILUPVWKDW
DUHXVLQJ%,0DUHRQO\XVLQJLWIRUYLUWXDODSSUHFLDWLRQIRUWKHLUFOLHQWVZLWKRXWIXOOGHWDLOHGPRGHOWKDWDUHXVHIXO
IRUFROODERUDWLRQ'GUDZLQJVDUHVWLOOEHHQVHQWDPRQJWHDPPHPEHUV$OOWKHUHVSRQGHQWVDJUHHGWKDW%,0
RIIHUVJRRGWLPHVDYLQJWKHRUHWLFDOO\LQ0DOD\VLDQRZWKHEHQHILWVRIWLPHVDYLQJPD\ODWHUEHDFKLHYHLIIXOO\
DGRSWHG7KH\DOODOVRDFNQRZOHGJHGWKHDELOLW\RI%,0WRUHVROYHFRQIOLFWVEXWPDQ\FRQVXOWDQWVWLOOUHOD\RQWKH
WUDGLWLRQPHWKRGV ,W LVFOHDU WKDW UHVSRQGHQWVDUHDZDUHQHVVRI%,0DELOLWLHVDQGFDSDELOLW\ZKHQDOO LV%,0
FRPSOLDQW)RUFRVWHVWLPDWLRQDQGSURMHFWLRQ LW LVRQO\YHU\IHZILUPVWKDWDUHXVLQJ%,0DQGWKHVHIHZDUH
IDFLQJWKHSUREOHPRIQRWKDYLQJGHWDLOPRGHOZKLOHRWKHUVVWLOOUHOD\HGRQWKHWUDGLWLRQPHWKRGRISURGXFLQJFRVW
HVWLPDWHDQGSURMHFWLRQ

• Construction Phase:,Q0DOD\VLDXVLQJ%,0LQFRQVWUXFWLRQLVVWLOOWKHRUHWLFDOH[FHSWIRUYHU\IHZELJFRPSDQLHV
VR WKH WUDGLWLRQDOPHWKRGV LVZLGHO\ VWLOO LQ XVH EXWZLWKPRUH NQRZOHGJHRI%,0DQG LW DFFHSWDQFH DPRQJ
SUDFWLWLRQHUVLWPD\EHSRVVLEOHLQIXWXUH

• Project Management Phase:+HUHLQ0DOD\VLDWKHUHLVSHUFHLYHGFKDQJHVLQWKHEXLOGLQJLQGXVWU\EXWVORZO\
%,0LVQRWFKHDSLWDIIRUGDELOLW\LVVWLOODFKDOOHQJHLQWHUPVRILWVFRVWDQGWHFKQLFDONQRZOHGJHUHTXLUHPHQWV
$WIXOODGRSWLRQ%,0ZLOODLGSURMHFWPDQDJHPHQWSRVLWLYHO\DVFDQEHVHHQIURP6LQJDSRUHDQGRWKHUGHYHORSHG
QDWLRQV%,0DGYRFDWHVIRUVKRUWWLPHFRVWFXWWLQJDQGUDSLGSURMHFWGHOLYHU\DQGDWWKHGHVLJQVWDJHPRVWRIWKH
SUREOHPVWKDWPD\DULVHDWODWHUVWDJHVDUHUHVROYHG)DFLOLW\0DQDJHPHQW)0LQYROYHPHQWLQ%,0DWWKHGHVLJQ
VWDJHLVPRUHSROLWLFDODQGQRWSUDFWLFDOEHFDXVHDWWKHGHVLJQVWDJHPRUHLVVWLOOWREHUHVROYHGWKRXJKDOORZDQFH
LVVWLOOQHHGHGWREHSURYLGHGIRU)0
4.4 Collaboration  
,WLVDJUHHGWKDWWKHUHDUHEHQHILWVWREHJDLQHGLIDOOEXLOGLQJWHDPPHPEHUVDUHDWWKHVDPHOHYHORIDZDUHQHVVEXW
WKLVZLOOEHGLIILFXOWZLWKWKLVVLWXDWLRQZKHUHWKHDZDUHQHVVDQGNQRZOHGJHOHYHOLVORZDQGWKHDWWLWXGHRISURIHVVLRQDOV
DUHSDVVLYHWRZDUGWKHDGRSWLRQRIWKHQHZWHFKQRORJ\,Q0DOD\VLDFRQVWUXFWLRQLQGXVWU\FROODERUDWLRQLV\HWWREH
DSSOLFDEOHDV%,0KDYHQRWEHHQHVWDEOLVKDVDEXLOGLQJLQGXVWU\ZRUNLQJSODWIRUP
4.5 Education and Training 
'XHWRWKHLPSRUWDQFHRIHGXFDWLRQWKHUHVSRQGHQWVEHOLHYHGWKDWWKHUHDUHH[LVWEHQHILWVWKDWLVWREHJDLQZLWK
FROODERUDWLRQ DPRQJ SUDFWLWLRQHUV DQG WKH DFDGHPLD 7KH\ DOO DOVR DFNQRZOHGJHG WKDW WKH H[SHULHQFH RI WKH
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SUDFWLWLRQHUVFDQEHH[WHQGHGWRFODVVURRPDQGDFDGHPLDFDQHPEDUNRQYLDEOHUHVHDUFKHVWKDWZLOOLPSURYHSUDFWLFHV
DQGDOVRSURGXFHV%,0FRPSHWHQWJUDGXDWHVWRWKHLQGXVWULDOPDUNHW)RUQRZWKHUHPDUNHWQHHGVRI%,0H[SHUWVWKDW
ZLOOOHDGWKHZD\DQGFUHDWHWKHPDUNHWWKHQZLWKJURZLQJDZDUHQHVVLQWKHLQGXVWU\WKHDFDGHPLFLQVWLWXWLRQVFDQ
QRZVWHSLQLQWKHSURGXFWLRQRI%,0JUDGXDWHEXWIRUQRZWKHPDUNHWKDYHQRWEHHQIXOO\HVWDEOLVKHGWKXVWKHQHHG
IRU%,0UHDG\JUDGXDWHVLVVWLOOYHU\PLQLPDO7KHJRYHUQPHQWVKRXOGOHDGWKHZD\WKURXJKOHJLVODWLRQVPRQLWRULQJ
DQGLQFHQWLYHVWRHQFRXUDJHWKHXVHRI%,0IRUSURMHFWGHOLYHU\WKHQWKHSUDFWLFHVKRXOGIROORZE\FRPSO\LQJZLWK
WKHGLUHFWLYHV$WWKHRWKHUHQGJRYHUQPHQWVKRXOGPDNHDFDGHPLFLQVWLWXWLRQWRVWHSXSLQWKHSURGXFWLRQRI%,0
UHDG\JUDGXDWHV$OVRWKHUHLVWKHRSLQLRQWKDWWKHVWUDWLILFDWLRQDQGKDUPRQ\RIWKHHGXFDWLRQV\VWHPZLOOJRDORQJ
ZD\LQGHYHORSLQJ%,0HGXFDWLRQWKDWZLOO\LHOGSRVLWLYHO\WRWKHJURZWKRIWKHLQGXVWU\LQ0DOD\VLDDQGDOVRFUHDWH
D PDWFKLQJ %,0 VWDQGDUGV WR WKH JOREDO EHVW SUDFWLFH 7KLV ZDV WKH UHVSRQVH RI DOO GXH WR WKH IDFWV WKDW %,0
VSHFLDOL]DWLRQQHHG WREHVWUHDPOLQHDORQJ OHYHORINQRZOHGJHDFTXLUHG%,0 LVYHU\ OLNHO\ WREH WKHFRQVWUXFWLRQ
LQGXVWU\VWDQGDUGWKHUHIRUHWKHHGXFDWLRQRIWHDFKLQJDQGWUDLQLQJRIWKLVWHFKQRORJ\LQKLJKHULQVWLWXWLRQRIOHDUQLQJ
LVRYHUGXHDQGLQHYLWDEOH.HOO\
&RQFOXVLRQ
/DFNRI%,0NQRZOHGJHDPRQJSURIHVVLRQDOVLQWKHFRQVWUXFWLRQLQGXVWU\LQ0DOD\VLDSRVHDPDMRUVHWEDFNLQLW
DGRSWLRQ7KLVLVGXHWRWKHIDFWWKDWWKHUHLVUHOXFWDQFHDPRQJWKHROGSURIHVVLRQDOVWRJRZLWKWKH%,0WHFKQRORJ\
EXWPDQ\RIWKHPOLNHWRVWD\UHOHYDQWLQWKHLUUHVSHFWLYHVSHFLDOL]DWLRQ)LUPVWKDWDUHSUHVHQWO\XVLQJ%,0VRIWZDUH
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